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USSR / Magnetism , Antiferronagnetian Po-5 


Abs Jour; Ref Zhur -~ Fizika, No 4, 1957, No 9541 


Author : Tyabliicov, S.V. 

Inst $ itute imeni Steklov, Academy of Sciences 
USSR, Moscow 

Title : Concerning the Theory of Antiferromagnetism 


Orig Pub 


Fiz. metallov i metallovedeniye, 1956, 2, No 2, 193-205 


Abstract 


With the aid of one of the variants of the method of ap- 
proximate second quantization, the author computes the m- 
gnetization and susceptibility of an antiferromagetic ag 
& function of the temperature and of the external magnetic 
field. For weak fields, the results are in agreement with 
those obtained by Hulten (Hulten, L., Proceedings Royal A- 
cademy of Sciences, Amsterdam, 1936, 39, 190): 
~r _ _AvH 
M~iteT®, (ge | aig, <=!) 


Card : 1/2 


DES Sopa nes 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757710005-8 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757710005-8 


Seas Santer linia Nae Soke Oe aioe Tae CA Pes eurin Ay ois vane 
GET. Soe A a is 


USSR / Magnetism. Antiferromagnetisn 


Ab : 
s JOur  ; Ref Zhur . Fizika, No h, 1957, No 9541 


Abstract : where 
. ¢ is the certain constan 
characterizes the e penta: 


spins. In stronger field ~parallel 

las fon ane miaetiey one obtains the foltowing form. 
M~ (+e, (0<1- “AH <1) 

and: Al ds 


M~ !- 47% (92 sb — je 1) 
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USSR / Magnetism. Ferranagnetisn - Fok 
Abs Jour +: Ref Zhur - Fizika, No h, 1957, No 950 


Author : Tyablikov, S.V., Gusev, A.A. 
Inst r+ ematics Institute imeri V.A. Steklov, Academy of Scien- 

ces USSR; +##Foreign Literature Press, 
Title : Dependence of the Constants of Magnetic Anisotropy of Cubic 

Crystals on the Temperature and on the Meld. 


Orig Pub + Fiz. metallov i metallovedeniye, 1956, 2, No 3, 385-390 


Abstract +: Using the method of approximate second quantization, the au- 
thors calculate the dependence of the magnetic-anisotropy 
constants of crystals of the cubic system on the temperatu- 
re and on the external magnetic field under the’ assumption 


that the terms of the Hahiltonian of the system, responsible 
for the anisotropy, can be represented in the form of the 
fourth form relative to the spin operators. 
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USSR / Magnetism , Ferrites Fu 6 
Abs Jour : Ref Zhur - Fizika, No 4, 1957, No 9549 


Author : Tyablikov, S.V. 


Inst ; Mathematics Institute imeni V.A. Steklov, academy of Sciences 
USSR, Moscow 
Title : Calculation of Magnetization of Ferrites as Function of the 


Temperature and Fields. 


Orig Pub : Fiz. metallov i metallovedeniye, 1956, 3, No 1, 3-10 


Abstract : The author calculates the dependence of the magnetization 
on the temperature and on the field for ferromagnetic semi- 
conductors, which are represented in accordance with the 
Neel model as an aggregate of two ferromagnetic lattices 
with non-vanishing total magnetic inserted in eabh other. 
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- SUBIECT: USSR / PHYSICS CARD 1 / 2 PA - 1399 
AUTHOR TOLMACEV, V.V., TJABLIXOV, S.V. ; 
TITLE A Method for the Computation of the Statistical Sums for Ferro- 


magnetica in Consideration of the Restrictions Imposed upon the 
Filling Numbers of the Spin Waves. 

PERIODICAL Doxkl.Akad.Nauk, 108, fase. 6, 1029-1031 (1956) 
Issued: 9 / 1956 reviewed: 10 / 1956 


The present representation of this method takes into account that the projec- 
tion of the spin of every atom (in fi /2 units) assumes only the two values 

+ 1 41f one electron corresponds to each aton. 

At first the HAMILTONIAN of the ferromagneticum is written down, after which 
one passes from spin operators to BOSE operators. Also on this occasion one 
electron is supposed to ccrrespond to each atom. The HAMILTONIAN in this new 
variable is written down as a sum of three summands 2 = E, + #, + #,, and 


each summand is explicitly given. The equations #€ qd = E for the deter- 
mination of eigenfunctions and eigenvalues are to be investigated only within 
the space of the filling-up numbers Np = 0,1. However, in order to simplify 


further computations, this equation is examined in all spaces of all possible 
filling-up numbers; the restriction to Np « 0,1 is taken into account by the 


introduction of an operator P = is) f A (np) + A (ng-1) | » Here A(n)= 1 
and 4n = 0 is true for n=O and n f 0 respectively. This operator P projects 
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- Dokl. Akad. Nauk, 108, fase. 6, 1029-1031 (1956) caRD 2 / 2 PA - $390 a 
the functions applying within the Space of all possible filling-up functions 

on to the functions in the Space with np = 0,1. 

In zero-th approximation Z,° sp(e” *o/o) is true for the sum of states, on 


which occasion _ the trace is extended to the Space of the numbers Rp = 0,1. 
2, = Sp(P exp| - #/¢ | jis true in the Space of all possible filling-up 


numbers. The computation of 2, is simplified Considerably by making use of 


an orthonormalizing system; the rather complicated expression found is explic.- 
itly given. There follows herefrom at low temperatures 


zy i a eE(v)/e_ 


(v) 
According to information received from N-N.BOGOLJEBOV similar ideas were ga}. 
ready developed by DYSON in manuscripts meanwhile received While the present 
work was being printed, 
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". SUBJECT: USSR/Physics of Magnetic Phenomena 48-6413/23 
" AUTHORS: Bogolyubov, N.N. and Tyablikov, S.V. 


TITLE: Approximate Methods of Secondary Quantization in the Quantum 
Theory of Magnetism (Priblishennyye metody vtorichnogo kvanto- 
vaniya v kvantovoy teorii magnetizma) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Fizicheskaya, 1957, Vol 21, 
#6, pp 849-853 (USSR) 


ABSTRACT: The problem of a rigorous calculation of the energetic spectrum 
for ferronagnetic materials is extremely difficult, and there- 
fore, approximate methods were devised for its treatment. 


These methods enter into two stages of calculations: 


1. The constructing of a simplified "model" Hamiltonian which 
conveys characteristic peculiarities of a studied dynamic system 
2, The formulaticn of an approximate method for such a simpli- 
fied Hamiltonian. 


The starting point in constructing the simplified Hamiltonian 

is a rigorous Hamiltonian of the System in secondary quantiza~ 

tion presentation, However, only a part of the atomic wave func- 
Card 1/3 tions is accounted in actual calculations, following the ideas 
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TITLE: Approximate Methods of Secondary Quantization in the “Suantun 
Theory of Magnetism (Priblizhennyye metody vtorichnogo kvanto- 
vaniya v kvantovoy teorii magnetizma) 


of Ritz. 


Then an approximate method is applied to this simplified Hamii- 
tonian, The resulting form coincides with the form of the 
second variation in the quasi-classical treatment. 


Since in this approximation the Hamiltonian is a quadratic form 
: of Bose-operators, its diagonalization does not present any 
difficulties, 


This method of calculating the energetic spectrum of weakly- 

excited states was applied by the authors to the theory of fer- Mead 
romagnetic materials and led to the known results in the Bloch 

theory of spin waves. When spin-spin and spineorbital interac- 

tion terms are included into the Hamiltonian, it is possible 

to calculate the temperature- and field intensity-dependence 

of the magnetic anisotropy (4, 5) and the magnetostriction (6). 

The methods developed were also applied to the theory of anti- 
ferromagnetism (2). 


There are 11 references, 10 of which are Russian, 
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PRESENTED BY; 


partment of the Noskvu State University imeni 


SUBMITTED; No date indicated, 
AVAILABLE: At the Library of Congress 
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USSR/Physics of Magnetic Phenomena Helene hgy 25 


Gusev, A.A. and Tyablikov, $.V, 

wach TT 
On Dependence of Magnetic Anisotropy Constants on Temper? ture 
and Field Intensity in Cuvic Crystale (0 zavisimosti konutan¢ 
magnitnoy anizotrophi kubichoskikh Krintallov ot temperatury 4 
polya) 


Tzvestiya Akademii Nauk SSSK, Weriya Fizicheskaya, 1957, Vol 21, 
#6, p 887 (USSR) 


The Hamiltonian of a system of electrons causing ferromagnetism 
in the Heitler+London model can be presented as e series exn 
panded by even powers of spin operators, 


When the cubic Symmetry of the lattice is taken into account up 
to the terms of the fourth power, it is possible, by neans of an 
aprroximate second quantization method, to determine the energe- 
tic spectruma of the system, to calculate the free energy and 
to find formulae for the constants of magnetic anisotropy as 


functions of temperature and magnetic field intensis;, 


An approximate expression is given for the first constant or 
magnetic anisotropy in a cubic ferromagnetic monocrystal, 
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On dependence of Magnetic Anisotropy Constants on Tegpersture 
and Field Intensity in Cubie Crystain (6 zavisiercett konprect 
magnttnoy anizotroptt kubloheskikh kristelloy ct temperetury § 
polya) 


This report in details wes published in “PMY, 29560 7 
P 365. No references are cited. 


ASSOCIATION: Moskva State University imeni Lomonosov. 
PRESENTED BY: 
SUBMITTED: No date indicated, 


AVAILABLEs At the Library of Congreas, 
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TYABLIKUV, Sergey Viadimirovich, GUEEV, A.A., red, 
[Methods in the quantun theory of nagnetisn) ve tcay 
kvantovei teorii magnetiznu, Moskva, Nausea, 1905. 
334 Pe (MIRA 16:4) 
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20-114-6-20/54 
AUTEORS : Tyablikov, S. Ve, Tolmachev, V. Ve 


ened 


TITLE: Distribution Functions for the Classic Electron Gas (Funktsii 
raspredeleniya dlya klassicheskogo elektronnogo gaza 


PERIODICAL: Doklady Akademii Nauk SSSR,1957,Vol.114,Nr 6 pp. 1210-121 3( USSR) 


ABSTRACT: According to the author's opinion various methods (mentioned 
here), in spite of their effectiveness in the calculation of 
concrete problems, are not suitable for the removal of diffi- 
culties in the construction of a radial funotion in systems 
with pure Coulomb interaction. It was the object of the pre- 
sent paper to improve the convergence of the development by 
N. Ne Bogolyubov for small intervals. First the system of 
nonlinear integral equations obtained by N. N. Bogolyubov 
for Debye's expression G(r) for the radial function is written 
down. In it the author replaces the unknown functions and 
in this manner obtains the system — 


v(jal)=(1al)-B(lal)+ *| aa, eo /%e(a5|)-4 
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la-a,l 


. | ae a(x) = a7 P(t) /Pe (2), c(|a])= exp f - ‘ vila}. 


oo 
For the solution of this problem the author puts down 


1 1k oe . 
1hilal)= v¥(lal), SOal= v V(lal). For the determination 
Br Vand C the series developments are put down according to 
exponents of v1 


c(lal)= Co (lal)+v Gy(Jal)# vito (lal)+ eeeeeeee 
V(fal)= Vo(lal)+v V4 (lal)+ Vo (lal)+ seeeeees 


Tha thus obtained equations of zeroth and first approximation 
and the correction of first approximation are written down. 
A Coulomb potgntial with Debye soreaing is obtained: 


Biial) = ey ov lal/ta. 


Then the solution of second approximaticn equations is written 
down. In disregard of second and higher approximation correc- 
tions the following expression is obtained for the radial 

Card 2/3 functions 
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Distribution Functions for the Classic Electron Gag 


2 
G(r) = exp 2 = t 7/4) This function can be obtained with- 
out ternary approximation. The here discussed considerations 
might, after several alterationa, be applied to systems of 
charged Particles with different sign of charge. There are 

2 references, 2 of which are Slavic, 


ASSSOCIATION: Mathematical Institute imeni V. A. Steklov of the AS USSR 
(Matematicheskiy institut im. Vv. A, Steklova Akademii nauk 
SSSR) 

PRESENTED: December 27, 1957, by Ne N, Bogolyubov, Member of the Acadeny 


SUBMITTED: December 14, 1956 
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1,Matematicheskiy institut im. V.A. Steklova. 
(Electrolytes) 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757710005-8" 


2 BEPROVED EOK RETEASE: deca Rome CIA-RDP86- 00513R001757710005- 8 


Ses eee Bee ee 


16(4) . ; 
AUTHOR: _ Tyablikovs Sele SOV/155-58-5-31/37 
TITLE: Generalized Variation Principle for the Several-Bodies 


Problem 


PERIODICAL: Nauchnyye doklady vysshey shkoly. Fiziko-matematicheskiye 
nauki,1958,Nr 5,pp 183-191 (USSR) 


ABSTRACT: In / Ref 2.7 N.N. Bogolyubov formulates a generalized 
variation principle for the several-bodies problem of quan- A 
tum mechanics by seeking the minimum of the functional ye 
corresponding to the mean system energy on an extended class qi 
of "vacuum" functions. In the present paper the author de- 
rives the equations of this genezalized method and the con- 
ditions for the stability of the solutions in a somewhat ; 
modified form which is easier for the representation in co- aa 
ordinates. - There are 5 ngferences, 4 of which are Soviet, 
and 1 German. 


ASSOCIATION: fatematicheskiy ipesatit Akademii nauk imeni V.A. see a 


(Mathematical Institute. AS imeni V.A. Steklov) 
SUBMITTED: May 6; 1958 
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Abs Jour : Ref Zhur Fizika, No 4, 1960, 8899 


Author : Siklos Tivadar, Tyablikor 82. V. 

Inst : ot cme inet PE peg ade IPS, SEER Is 

Title : On the Quantum Theory of Ferromagnetic Anisotropy of 
Uniaxial Crystals. 

Orig Pub ; Magyar tud. akad. Kosp. fiz. Kutato int. Kozl., 1958, 


6, No 5, 408-hi9 


Abstract : The anisotropy of magretic properties of ferromagnetic 
crystals is considered as a result of anisotropic inter- 
action between the electrons of the unfilled atomic 
shells. The energy spectrum of the electrons of magne - 
tic uniaxial ferromagnetic crystals are calculated as 
functions of the saturation magnetization, measured in 
directions parallel to an perpendicular to the princi- 
pal axes of the crystal, on tac temperature » and on the 
external magnetic field. 
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Tolmachev, V. Y., Tyablikov, 3. V. 56-1-11/56 
OO retreat 


4 New 4ethod in the Theory of Supereonductivity, II. 
(Onovom metode v teorii sverkhprovodimosti,. 115. 


Zhurnal Eksperimental'noy i Teoretichenkoy Fiziki, 1958, 
Vol. 34, Nr 1, pp. 66-72 (USSR) 


The present paper shows the equivalence of the Hamiltonians 
of the systems of Bardin end Frtblich, and thus estabslishes 
the superconductivity of the Bardin Hamiltonian obtained in 
this way, For the calculations the Bogolyubov method is used. 
It is a characteristic feature of the alectronphonon inter- 
action discussed here that it is effective only in a very 
thin layer on the Fermi level, and considerably decreases 
when the distance from this level is increased. Therefore the 
electron transitions on the Fermi level can essentially 
contribute to ati effects, In this oase the energy of the 
electron transitions may be regarded as gmull conpared to the 
energy h@ of the phonons, Here a typical adiabatic 
combination occurs, At the beginning the Hamiltonian of the 
system investigated here is put down. Next the operator form 
of the perturbation theory is used. The determination of the 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757710005-8" 


"APPROV 


ED 


tse 


F 


a 


OR RELEASE: 08/31/2001 CIA-RDP86-00513R00 


rs 


ee be hie bated : 


ee 


_. A New Method in the Theory of Superconductivity. II, 56-1-11/56 


eigenfunctions and eigenvalues is reduced to the solution oz 
an equation with a certuin “dcformed" factor. This equation 
. is put down here in on expliols form with en exactness up 
: to the order of magnitude of &*° inclusive. The authors here 
investigate the case of the phonon vacuum. The application 
of the perturbatior theory to the operator used here leads 
to logarithnical divergences 4f the distance from the Fermi 
level is inoreased. Than a sanonioal transformation is 
exercised on the operators, The trivial solutiond the system 
’ of equations with corresponding calculations correszonds to 
the normal (not superconducting) state of the system. Then 
asymptotic terms for the non-trivial solution are given, 
The energy of the elementary excitations is calculated in the 
first approximation with respeot to g2. After that the 
authors prove that the superconducting state is more 
profitable as to onergy than ia the normal state. The formulae 
received here are hardly gusoeptible to s change of the form 
of the reciprocal aation: asgumed here. The seoults dincussed 
as yet were reoeived in the first perturbation theory 
approximation. But the conpansation of the diagrams of the 
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_A New Method in the Theory of Superconductivity. II. 56=1-11/56 
second degree (g4) does not change the results. 
There are 2 figures, and 5 references, 2 of which are 
Slavic. 


ASSOCIATION: Mathematical Institute of the AN USSR 
(Matematicheskiy institut Akademii nauk SSSR). 


SUBMITTED: October 17, 1957 


’ AVAILABLE: Library of Congress 
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AUTHORS: ee Tolmachev, V. Vs 304 /56-34-5-29/61 
TITLE: Electron Interaction "ith Lattice Vibrations 


(0 vzdimodeystvii elektronov s volebaniyami reshetki) 


PERIODICAL: Zhurnal eksserimentel'noy i t 
Jol. 34, Nx 3, pOe 1294 - 1257 (USSR) 


‘| ABSTRACT: Tne authors investigate the probies of the stability taking 
into consideration the interaction of the electrons with the 
phonoa field. The authors start fren the following 

Hamiltonian for the interaction of the electroswith the 
lattice vibrations 


ut Oe 7 + t + 

H= H+ Bingy By? Ee EC) oes + Th aia)e.?, 
ose \ RY + + 

Aint 7 Falk! -k) (a. 1g GP ok* 52k ts Pkt -k) 


+ + = Paar n 
a6? Beg? and by» vy respectively denote the creation- and 
Card 1/4 annihilation operators of the electrons and the phonons re- 
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Electron Interaction #ith Lattice Vibrations 304 /56-34-5-29/61 


-spectively, and F denotes the volume of the domain of the 

Main periodicity. The authors are interested in phonons with 
sufficiently low energies, where hay CAE denotes the mean 
difference of the energies in the electron transitions. By 
means of the so-called adiabatic approximation in the form 
given by Bogolyubov and Tyablikov (Refs 2, 3) a good con- 
ception concerning the phenomena connected with this process 
can be obtained. The Hamiltonian mentioned above is trans- 
formed to a subspace of states every one of which is, with 
regard to the electrons, a Fermi vacuun. The g9%lution of the 
resulting equation is not difficult. The corresponding secular 
equations are written down. The Hamiltonian mentioned above 
does not contain any Coulomb (Kulon) interaction. If the 
Coulomb (Kulon) interaction is inserted the criterion for the 
stability of the crystul lattice will be different. The con- 
clusion, however, that the lattice is. unstable in the case 

of sufficiently high binding constants probably remains 

valid. Subsequently it is shown that the criterion for the 
stability of the lattice can be obtained easily by applying 
the principle of the compensation of the "dangerous diagrams". 
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" AUTHORS: Tolmachev, V. V., Tyablikov, S. Y. 20-119-2-35/60 


: TITLE: On the Classical Theory of Strong Blectrolytes 
* (K klassicheskoy teorii sil'nykh elektrolitov) 


PERIODICAL: Doklady Akademii Neuk SSSR, 1958, Vol. 119, Nr 2, 
pp. 314 - 317 (USSR) 


ABSTRACT: The main aim of the theory of strong electrolytes is the 
calculation of the correction & F for the free energy 
deriving from the interaction of the ions. A considerable 
step forward in this field was made by Debye (Debaye), who 
correctly took into account the electrostatic interaction of 
the ions. First various expressions for £> P found by 
Debye(Debaye), E. Hiickel ( Gyukkel') (Reference 1) and 
N. Bjerrum (Reference 2) are put down. The present paper : 
deals with the problem of the static reasoning of the just 
mentioned corrections by means of correlation functions by 
N.N Bogolyubov. The system of the equations for the correla- 
tions functions and an approach to a solution belonging to N 
it are put down. The course of calculation is followed step 

Card 1/8 by step and the obtained expression for ZS FPF is mentioned. 
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. ‘On the Classical Theory of Strong Electrolytes 20-119-2-35/60 


Then the author shows the following: in this expression for 
<AP the Bjerrum correction is contained ( at leest for 

small concentrations of ion Pairs of different signs which 
are close to eachother. For reasons of simplicity the author 
investigates the special case of the electrolytes with two 
types of ions with the same absolute values of charge.In 
this case the above-mentioned formula for4\F can be simpli- 
fied. An exact comparison of the here found formula for A FP 
with the corresponding expression of the Bjerrum theory will 
be possible only after the numerical calculation of the inte- 
grals,According to the authors the here found results explain 
sufficiently the basic trends of the Bjerrum theory.Tie au- 
thors thank N. WH. Bogolyubov, Member of the Acadeny, for the 
discussion on thig work.There are 8 references, 4 of which 
are Soviet. 


ASSOCIATION: Matematicheskiy institut im. V. A. Steklova Akademii nauk ‘ 
SSSR( Mathematical Institute imeni V. A. Steklov, AS USSR) 
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AUTHOR: Tyablikov, §. V¥V.--—~ > SOV/20-121-2-15/53 
4 ; eee 
TITLE; On a Variation Principle in the Many-Body-Problem (Ob odnom 


variatsionnom printsipe v zadache mnogikh tel) 


‘PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol. 121, Nr 2, 
Pp. 250 - 252 (USSR) 


ABSTRACT: In a paper recently published (Ref 1) N.N.Bogolyubov has 

: set up a variation principle in the many-body-problem. The 
author of the present paper investigates, under which 
conditions the generalized method of Bogolyubov provides 
; a minimum for the energy of a system in its ground state 
and under which condition this minimum is obtained by the 
ordinary method of Fok (Ref 2). A system of N interacting 
Fermi particles is examined and the Hamiltonian. H as well 
as the expression for H is set up for it according to 


Bogolyubov. For& , the energy of the system under oonsideration, 
1t is postulated & = min and there ia obtained 


sais 6*& = 2 BS vy Sept Shy oagy) (15) 
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Or a Variation Principle in the Many -Body-Problem S0V/20-121-2-15/53 


where E are the eigenvalues and Oi Ss the eigenfunctions 
of the system of equations (16) for Edy written down 


next. It becomes evident that (15) becomes positive, if 

(16) has no n es. So Fok's solution does 
in every case. From (16) 
criterion for the occurrence 
matter, The new method ig 
ng different problems in the 


ences, 


ASSOCIATION: Matematicheskiy institut im. V.A.Steklova Akademii nauk SSSR 
(Mathematical Institute imeni Y.A.Sbeklov, AS USSR) 


PRESENTED: March 12, 1958, by N.N.Bogolyubov, Member, Academy of 
Card 2/2 Sciences, USSR 
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TITLE; 


PERIODICAL: 
ABSTRACT; 
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80V/30-59-7-36/50 


Tyablikov, 8. Y, 
— an tee. 


Investigations Concerning the Theory of Semiconductors 
(Issledovaniya po teorii poluprovodnikov) 


Vestnik Akademii nauk SSSR, 1959, Nr 7, p 105 (UssrR) 


From April 2 to 9 the third conference on the theory of semi- 
conductors took place in L'vov. About 120 scientists fran . 
Moscow, Leningrad, Kiyev, Khar'kov, Tbilisi, L'voy, Sverdlovsk, 
Tashkent, Kazan', Tomsk, Chernovtsy and Tartu participated 

in it. More than 80 reports were presented, anong others on the 

theory of exciton, of electromagnetic waves. in erystals in 

the field of exciton absorption, and the multi-electron 

theory of semiconductora. Reports were also made on the in- 


vestigations of the energetic spectrum of conductors for concrete 


sergatal. lattices, and on a number of studies of 
problems of kinetics and of spark-overs in semiconductors. 
Due tg time pressure only half of the reports were read, 
the rest was distributed in the form of gummaries of the 
basic. principles. A number of seminara on various questions 
were held. The conference made evident an increase in the 
number and quality of research undertakings concerning the 
theory of semiconductors. 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757710005-8" 


Si 


-RDP86-00513R001757710005-8 


ea Se 


PIES aie Pe Se TE 


AUTHOR: Tyablikov, S.V. SOV/126-8+1-22/25 


= ASSES 
TITLE: The Ground State and the Spectrum of Elementary 
Excitations of an Isotropic Ferrite 7} 


PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8, Nr l, 
pp 152-154 (USSR) 


ABSTRACT: It has recently been shown that the temperature dependence 
of the magnetization of ferrites is either T or T /2 
(Refs 1-6). The estimates were based on the Neel model. 
The author (Ref 6) has argued that this is due to 
different approximations which were made in the 
introduction of the model of the ferrite. In the present 
paper a ferrite is looked upon as a combination of two 
sub-Lattices and the Hamiltonian used is given. by Eq (1). 
It is argued that in weak fields the pol dependence 
is probably more correct. 

There are 6 Soviet references. a 


ASSOCIATION: Matematicheskiy institut imeni A.V. Steklova 


(Mathematical Institute imeni A.V.Steklov) 


SUBMITTED: July 28, 1958 
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Tyablikor,S-Fr———~ gov/41-11-3-7/16 


Lagging and Anticipating Grean'a Fanoticns in the Theory of 
Ferromagnetian 


Ukrainskiy matenaticheskiy shermels 1959» Vol 11, Nr 3s 

pp 287-294 (USSR) _ 

The author proposes & method for the calculation of the thermo- 
dynamic charactsristics of ferrowagnetiss with the aid of lagging 
and anticipating Green's temperature functions. The application 
of this function is very suitable since the analytic continuation 
in the somplex plane is pesaible. In tha first approximation the 
Green's funstion has poles en the real axis; rerefrom the energy 
of the elementary excitation is obtained. In the seoond 
approximation the notion of the eneréy of the elementary 
exoitation in the strong sense looses 4ts sense and can be 
considered approximately only under neglect of the fading: 

The author mentions Primakov, and the Academician NN. Bogolyubov« 
There are 7 references, 3 of which are Soviet, 1 German, 

4 English, 1 American, and 1 Dutch. 


March 23, 1959 
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AUTHORS:  Mitropol'skiy,Tu-Ac, ang Tyablikev,S-V. _ S0V/41-11-3-8/16 
TITLE: Nikolay Nikolayevich Bogolyubov (on the Occasion of his 50 


Birthday) 


PERIODICAL: Ukrainskiy matematicheskiy zhurnal, 1959, Vol 41, Nr 3,5 
pp 295-311 (USSR) 


ABSTRACT: The authors give some biographical data and a survey on the most 
essepsinl a results of Bogolyubov: He was born on August 
_21,.-1909 in Gor'kiy> Since. 1923 he was in the seminar of the 

Academician N.M.Krylov; in 1924 he published his first paper; in 
1928 he published his dissertation; in 1930 he became Dr.math.h.Ge, 
in 1939 he became & corresponding member of the AS Ukr.3SR, and in 
1953 Academician of the AS USSR. Bogolyubov has two Stalin prizes, 
a Lenin prize, two Lenin orders, four further distinctions, and 
the Merlani prize (Bologna) » 
There is a photo of Bogolyubov and & list of his 179 publications 
with translations in other languages. : 
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AUTHORS: Mitropol' skiys Yu, Ae, Tyablikove Se Yaru-50V/53-69-1-9/11 
TITLE: Nikolay Nikolayevich Bogolyubov (Nikolay Nikolayevich Bogolyubov) 


ae the Occasion of His piftieth Birthda, ) 
k pyatidesyatiletiyu so anya anise) 


PERIODICAL: Uspekhi fizicheskikh nauk, 1959s Yol 69, Nx 1» Pp 159-164 (ussz) 


ABSTRACT! On August 21, 1959 the well-known Soviet theoretical physicist 
N. Ne Bogolyubov celebrated his 50th birthday. He was born at 
Gortkly, worked at the seminar of Ne Me Krylov already in 1923, 

and wrote his first scientific paper in 1924; in 1925 he was 

Cote Aspirant at the Chair for Mathematical Physics of the 

AS USSR, and defended his dissertation in 1928. Two years later 
ee he was awarded the title of Doctor Ne Ce $ in 1939 he became 

. Corresponding Member, AS UkrssR, in 1947 he was appointed 

Corresponding Member AS USSR, in 1948 Real Member AS UkrSSR, 

and in 1953 he became Real Member AS USSR- He began his 

soientific career as a mathematician and published pa number of 
papers (calculus of variations, theory of periodic functions, 
differential equations) together with hia teacher Ne Me Krylove 
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s0v/53-69-1-9/11 


(on the Occasion of His Fiftieth Birthday) 


Later, he occupied himself with the theory 


of nonlinear 


oscillations and developed approximation methods in the field 


of nonlinear mechanics; 


methods in statistical 
published, 
statiatical physics of 


* of distribution functio 
' solution of the main problem of statistical 


among others, 
classical systems. 


he then passed on the asymptotic 


mechanics and atatistical physics, and 


in the field of 
developed a method 
functionals for the 
physics - the 


a number of papers 
He 
ns and of generating 


calculation of thermodynamic functions py means of the 


mathematical apparatus 


dealt with the nonequilibrium processes 


of quantum systems; he 
a second quantization in 
: in connection with the 
further dealt with the 
perfect gases and made 
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molecular characteristics of the substance, 
he developed a theory of 


microscopical theory of the superfluidity of He II. 
work was devoted to problems of supraconductivity, 


in which connection 
noneperfect gases. By means of the 

of distribution functions ne further 

as well as with problems 
developed a method of approximative 
order to remove the difficulties arising 
symmetry of the density matrix. He 
theory of the degeneration of non- 

the first step towards developing & 
Further 

and in 
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Nikolay Nikolayevich Bogolyubov- gov /53-69-1-9/11 
(On the Occasion of His Fiftieth Birthday) 


recent times he paid particular attention to the quantum theory. 
Besides, he was interested in pedagogical and scientific 
organization. Since 1936 he held a ohair, first at Kiyev, but 
later at Moskovsekiy gosudarstvennyy universitet (Moscow State 
University), from 1945-49 he was Dean at the mechanical- 
mathematical department of Kiyev State University imeni T. G. 
Shevchenko, Bogolyutov further supervised the work of a number 
of departments of the AS UkrssSR, recently the Otdel 
teoreticheskoy fiziki Matematicheskogo. institute im. Veo Ae 
od Steklova AN SSSR (Department of Theoretical Physics of the 
Mathematics Institute iment V. A. Steklov of the AS USSR). He is 
, director of the Laboratoriya teoreticheskoy fiziki 
ot Ob" yedinennogo instituta yadernykh igsledovaniy (Laboratory for 
vet Theoretical Physics of the Joins Institute of Nuclear Research). 
tie Under his supervision about 50 dissertations of persons 
aspiring for the degrees of Candidate or Doctor were defended. 
He founded schools for nonlinear mechanics (Kiyev) and 
theoretical physics (Moscow, Dubna, Kiyev)e 
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Nikolay Wikolayevich Bogolyubov. S0V/53-69-1-9/11 
(On the Occasion of His Fiftieth Birthday) 


He published about 200 scientific papers and 15 monographs, toes 
the most important of which are listed in chronological order. - 
: Bogolyubov was awarded the Prize imeni M. V. Lomonosov, two 
-q Stalin Prizes, and one Lenin Prize (1958). There are 1 figure 
a and 62 references, 60 of which are Soviet. 
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Bogolyubov, K. H., Academician, Tyablixov, S.Vs SOV/20-126-1-13/62 


Green’: Retarded = 2nd Advance Functions in Statistical Physics 
(Zapazdyvayushchiye 1 operezhayushchiye funktsii Grina v 
statisticheskey fizike) 


; Doklady Akademii nauk SSSR, 1959, Vol 126, Nr 1, pp 53-56 (USSR) 


The present paper reports on & method of approximation of solving 
problems in statistical physics. The method is bused on the 
investigation of two-dimensional retardation and advance Green 
functions. The essential factor is the use of ppectral 
representations of the Lehmann-Callén type (Refs 2, 3). Some 
previous, papers on this subject are pointed out. The authors use 
Green funotions of the type: 

(+ = 4° eC KCtY, BC+’ )PV,20C+ - 6° )€( at) s B(+")])3- 


g(t « 4°)2 A(t), B(t? 177 ,8-OCt? - + QL A(t}: B(t’)\), in which 


Coa" sp ((fe"=™™) and Q23p(e “~}. The ascertainment of the mean 
value is carried out by means of & large number of equations so 
that H includes the termAN. A denotes the chemical potential, and 
N the number of particles. A(t), B(t) denote the operators in the 
Heisenberg representation, they are products of the quantized field 
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Green’s Retarded end Advance Funotions in Statistical Physics SO1/20-126-1-13/62 
functions. It is not difficult to obtain branched chains of equations 
for these Green functions. Tae resulting chain of equations is not 
only equal for the retardation and advance Green functions, but it 

also remains equal for Green functions of the Schwinger type: 

att = t?) 2 CT(ACt)B(t’ D> with m-products. In spite of this, the 
retardation and advance functions have the essential advantage over 
Sohwinger’s function's thas they oan be continued into the complex 

plane. In fact, the authors investigate the Fourker expressions 


is » i E( +P) A (~. ceyetBtas (420.7) 
a,(t-t" wJ__8, (Be aE, 5 (BP pp cs (te at (jZ8,r) | 
As at t< 0, G (4 )80, and at t 5 0, G, (4320, 4+ results that, under 
the usual assumptions, 3 mS?) can be continued into the upper half- 
plare, and 8 bE) into the lower one. They ore regular analytical 


functions in these half-planes (outside the real axis). The authors 

then formate the following method: A chain of equations is set up 

for Creen functions used. This infinite chain of interleced equations 

4s then "released" by means of any approximation, and transformed > 
into a finite system. Such an approximation must be chosen quite 
individually because of the character of the problem, and the 
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authors have not yet been able to 5 | 
suggest & problem al 
epplicable, In particular, the products <H(4? )ACt)) # {t(mjeni"Cet 


are interesting for the ph ey 
: ysical investigation, fo 

functions of correlation. ‘Also the Green fuietlinn Ate h 
are not suitable for a direct use at t? = +, Subsequently, th on 
Aecies ice ry illustrated by some examples, anes a 

: 8 model of ferromagmetisn, and th 
Hailtontan by Fro jeeteucisen, ge 
eee y Frdhlich. There are 9 references, 5 of which are 
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Ferrites (cont. ) sov/4893 


PURPOSE: ‘This pook is 4ntended for physicists, physical chemists, 

e radio electronics engineers, and technical personnel engaged in 

the production and use of ferromagnetic materials. It may also 
be used by students in advanced courses in radio electronics, 


physics, and physical chemistry. 


orts presented at the Third All- 


Union Conference on Ferrites held in Minsk, Belorussian SSR. 
The reports deal with magnetic transformations, electrical and 
galvanomagnetic properties of ferrites, studies of the growth 
of ferrite single crystals, problems in the chemical and physi- 


cochemi 
rectangular hystere 
exhibiting spontaneous rectangularity, problems 4n magnetic 
attraction, highly coercive ferrites, magnetic spectroscopy, 
tic resonance, magneto-optics, physical principles of 
4n electrical circuits, anisotropy of 
ete. The Committee on Mag- 
Chairman) organized the con- 
jdual articles. 


COVERAGE: ‘The pook contains rep 
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TABLE OF CONTENTS: 


Sirota, N. N. The Third All-Union Conference on Ferrites 
(Introductory Remarks ) 3 


Turov, Ye. A.s and Yu. P. Irkhin. Phenomenological Theory of 
the Electrical Conductance of Ferrites and Antiferromagnetics 7 


Tyablikov, S.V._A Method of Calculating the Thermodynamic . 
Characteristics 0 Ferromagnetics in a Wide Temperature Range 20 


Akulov, N. 8. Theory of the Rectangular Hysteresis Loop 23 
* Turov, Ye. A., and A. I, Mitsek. Theory of the Temperature 

Dependence of the Magnetic Anisotropy Coratant of Ferromag~ 

netics and Ferrites 28 


Viasov, B. v., and B. Kh. Ishmukhametov. Rotation of the 
Polarization Plane of Elastic Waves in Magnetically Polarized 
Magnetoelastic Media WL 
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zero translation velocity, The frequency spectrum 18 obtained in expiici® form 
for a model in which the fluctuation motion of particles is viewed a3 1sotrepic 
oscillations, 


Yu, Nikitin 


[Abstracter's notes Complete translation | 
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VVEDENSKIY, B.A. glav. red.; VUL, B.Me, lave red. SHTEYEMAN , 

R.Y@ey ZAMe glav. rede} BALDIN, A.M.» red.3 VONSOVSKTY , 

S.V., rede; GALANT, M.D.» red.3 Zau.ov, D.V., red.; 
ISHLINSKIY, A.Yu., red.; KAPITSA, P.L., red.$ KAPTSCV, 
N.A.y red. KOZODAYEV, M.S.; red.; LEVICH, V.G.ey rede} 
LOYTSVANSKIY, L.G.; red.3 LUK'YANOV, S.Yu., rede} 
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94,9700 | 
AUTHORS: Tyablikov, S.V., Moskalenko, V.A. | 
‘ ; a 
TITLE s Muiti-phonon scattering of polarons ; 


PERIODICAL!” Referativnyy srurnel, Fizika, no. 10, 1961, 237. abatract 10E20 
; ("Uch,’ Z4P. Kishinevek, un-t", 1960, v. 55, 129 - 141) 


TEXT s The authors consider. scattering of polarons by lattice defects in 

sonie -erystals. Scattering processes are taken into account which are accompan- / 
ied by production or destruction of an arbitrary number. of phonons ;. these - pro- 

cesses being caused by the exiatence of 4 relation petween the translational 

motion of the polaron -and fluctuation. motion of, the eleotron in the polaron : 
potential well. The method of Bogolyubov's adiabatic perturbation theory ("ukr. n 
natems 2K", 1950, Vie). TOs 2, 3) 1s used for the analysis. Shifts of the equi- | 
librium positions of the nuclei and changes in. frequencies of lattice-oscilla- : 
‘tdong during the changes. @n the states of polaron transletional motion are taken { . | 
into account, ‘The method of caloulating these parameters is developed for the ‘ 
case of weak non-adiabaticity. A finite expression te obtained for the probabilt- 
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of multi-phonon scattering by, @ Coulomb center, The sums of lattice oscilla- 


by : 
ion states, entering this expression, are calculated by means of the Green func- 
zion method. 


M. Krivogiaz 


[Abstracter’s note: Complete translation] 
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AUTHOR: tyabl eo Ese Los \ 
TITLE: The Theory of Ferromagnetic scacaawen’ 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No- 2, ppe 361-368 


EXT: In the clase paper, the author gives 4 quantum-mechanical ~ 
deduction of formulas:in the theory of ferromagnetic resonance, which can 

be applied to 4 wide temperature rangé- These formulas concern the ferro- 
magnetic resonance frequency and the susceptibility, and their deduction 

is based on the use of the two-time Green's temperature functions. The 
calculation method is greatly similar to that of Ref. 1. The system 

concerned is described by a Hamiltonian of the form X= %, + (+) with 


w(t) = be wer > where % and Vy are operators which do not 
a 


explicitly depend on time, and ¥' is regarded as a slight perturbation. 
Pormula (37) is obtained for the resonance frequency EL! 


E.* Yay = 2. ViB + op(N, - NL)} {8 + op(Ry - BL} + Tt is an 
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‘ he Theory of Ferromagnetic Resonance s/181 60/002/02/28/053 
p006/B067 
n formula (Ref. 4) to any temperatures. i 


n of C. Kittel’s well-know 
Licit expressions for susceptibilities in a plane- 


polarized radiofrequency field and formule (39) for & circularly polariz- 
ed radiofrequency field. The ferromagnetic resonar.ce lines were §-shaped 
which is due to the fact that in the approximation used here the Green 
functions show poles only on the real axis. In higher approximations 
divergency lines ere observed instead of poles, and it may be expected 
that the lines have rather Lorentz shape. A consideration of the inter- 
action with phonons or conduction electrons, for example, also leads to 
a finite line width. Formula (3) 4s deduced in an appendix. N. XN. 
Bogolyubov jg mentioned. There are 5 references: 3 Soviet, 4 Japanese, 


and 1 American. 
ASSOCIATION: Matematicheskly institut im. V- A. Steklova AN SSSR Moskva ae 
steklov of the 


(Institute of Mathematics imeni V- As 
AS UsoR, Moscow 


SUBMITTED: July 48, 1959 


extensio 
Formula (38) gives exp 


Card 2/2 


Ud Ie, ee 
C7] ees y, 


APPROVED F : 
OR RELEASE: 08/31/2001 CIA-RDP86-00513R001757710005-8" 


"APPR 
| OYED FOR RELEASE: 08/31/2001 CIA-RDP86- Dee eter! agen: . 


SS Sh UC TET ener 
TATA 


yo) nag /181/6 1602 /909/001 /036 
220! Ii 5/181/60/002/962/00! E 
71310 3 oe /331 3004/3056 
AUTHOR: Tyablikov V. aaa 
TITLE: The Theory of Ferromagnetic Resonance. IT (General Rela- 
tions) 
PERIODICAL: Fizika tverdogo tela, 1960, Vole 2, Noe 9; PP> 2009-2018 


TEXT: The author proves that by means of Green's retarded two-time temper- 
ature functions knowledge may be obtained concerning susceptibility X 
without any assumptions being necessary 45 to the Hamiltonian x6 of the 


spin system. Some equations are written down from an earlier paper Bere 2). 


For the increment sit” (+ ) of the magnetization vector 4S? Xk 
bNO(t) = mys) @(t) = 2 3 X,@% exp(-iNt) (1. 2), whare p is the Bohr 


magneton, 42 the ee of the radio-frequency field, nf? its pa ee 
Xa the susceptibility tensor. A definition is given cf: Xe" =2nip * aga) 
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: 3), where cg’ represents the retarded Fourier expans-c 
| a ow (t) = > j 4 yng exp (-it) 
 . Green function. Furthermore, 0: a8 
(Q>0) 


j 161: fieid is in the 

i j cming that the radis-frequency ~* pe 
closely investigated. Nee eae Ae “@), : O}, 1,0; : 
aan eee Seats . Qs g (@) - 0 (2.12), here 

(Q). Herefrom one obtgins: X,@Q = pe ee oa) For the behavicr 
r ) e ; = ~3,-\ t 34 * = 
eo ee) ; cot ia) >| x ~o(K+k yr_(Q)5 and 
of x in the resonance region one obtains: K, (9) ~ ' ; a es 
G (Q) rv O(K-K,)R,@) (3-15)- Heres = 5(Bq)/F(-Eg)i y = Oy (Ey : 
a Voor | en 
re matrix func icn3)>» 

c = 2nip?F(-B,)/2BpA (EQ) (3.8), (F,@, &, are natr 
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F(&) = ta(%2, +); §. (82) = iafe, (5.2) are written down, and for the 
of functions he derives the eeeine relations: Gy, @) = a) 


= (4/a)(R, -2)/@? -25)s 65,02) = BF (-2) = -(4/0,/R’ -25)3 


Lp a oe - 25 (5.3). In appendix I, the Green functions are defined by 
means of Heteencrs operators, and in appendix II, the complex matrices 


G(E) and F = ge are defined. The author thanks Academician N 
Bogolyubov for his advice, 4s well as Pu Fu-cho and Ye. N. Gait for 
discussions. There are 13 references! 9 Soviet, 2 US, and 1! Japanese. 


ASSOCIATION: Matematicheskiy institut im. Y. A. Steklova AN SSSR, Moskva 
(Institute of Mathematics imeni V. A. Steklov of the 


/ AS USER, Moscow 


SUBMITTED s February 5, 1960 


Cara 3/3, 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757710005-8" 


"APPROVED FOR RELEASE: 08 
APPRO\ : 08/31/2001 - 
i isin nh Ot ‘RDP86-00513R001757710005-8 


GRRE Py AS EASES ee CREB nS LA 8 


sote® 


86428 


; g/181/60/002/011/012/042 
24,1260 C1144 113 6x) B006/B056 
AUTHORS: Potapkov, N. A- and Tyablikov, S- v. 


TITLE: Theory of the s-d Model .1 
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, Now 115 PP- 2733-2742 


TEXT: In the theory of ferremagnetic metals, taking account of the effect 
of the interaction between conduction electrons (s-electrons) and d-elec- 
trons, which are responsible for the magnetic properties, upon the material 
characteristics is of interest. The authors deal with this problem from 
the point of view of the s-d model by S- V- Vonsovakiy (Refs. 1, 2). The 
effect of this interaction upon the magnetization, electrical conductivity, 
resonance, etc. has peen investigated by Vonsovskly et al. A number of 
these results are subjected to a renewed theoretical investigation, and 
several formulas are derived, which hold within a wide temperature inter- 
val; for this purpose the authora use the two ~ time temperature (advanced 
and retarded) Green functions. Among other things, energy spectrum and 
magnetization are calculated in third approximation with respect to the 
coupling constant. It is shown that s~4d interaction causes 4 gap in the 
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spectrum of the elementary excitations of the spin-wave type. Due to this 
interaction, the spin--induced degeneracy of s-electrons igs partly reduced, 

and the s-electrons are magnetized. The entire magnetization of the system 

is composed of the magnetization of s-electrons and that of d-electrons, 

Formulas are algo Biven for the entire magnetization (spontaneous magneti- = 
zation), taking s-d interaction into account. Thege formulas correspond te 
those obtained by Vonsovakiy et al, and have been published in an implicis 
form in Ref. 71, There are 1! Soviet references, 


ASSOCIATION: Magnitnaya laboratoriya AN sssp (Magnetic Laboratory AS 
USSR). Matematicheskiy institut im. V. A. Steklova AN SSSR 
(Institute of Mathematics imeni V. A, Steklov AS USSR) 


SUBMITTED: June 3, 1966 
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ee Retarded and advanced green functions in the quantum theory of 
: isotropic ferromagnetics. Acta phys Hung 11 noes 323-331 '60. 
(EBAI 1032) 


1. Matematicheskiy Institut im. V.A.Steklova AN SSSR, Moskva, 
(for Pu Fu-chouch and Tiyablikov). 2. Ob"yeinennyy Institut 
yadrenykh issledovaniy, Dubna, SSSR (for Siklos) 

(Quantum theory) (Magnetism) 
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cl turbation contains one harmonic of the frequency, the frequency in 
! 48 doubled (29), in the third correction it is tripled (3M) etc. -Using 
2 method desoribgd in an earlier paper it is possible for the (n+1)-time 
~ Green tametion GO")... .g (t- Ty Ty-Tr +++ That” to obtain a closed set — 
“of equations. With2—? 0 (8) may be considered to be a time-independent 
- perturbation-theoretical expansica. As an exemple, (8) is now applied to : 
the theory cf a linear uniform oscillation in the case of ferromagnetic 
. resonance. By means of the Hamiltonian 4), : i 
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apart from the -term agrees with the corresponding classical result. 


i 2uH is the resonance frequenoy; © = <S> . There are 6 references: 


5 Soviet-bloo and 1 non-Soviet~-bloc. 
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AUTHOR: - Pyablikov, 8. V. | ‘ 
aa 


—RTTLE: The method of Green's function in the theory of adiabatic 
Bah approximation 


“PERIODICAL: Fizika tverdogo tela, v. 3, no. 11, 1961, 3445-3460 


 TBXT: The interaction of a particle (or a system of particles) with a 


“quantum field is investigated in adiabatic approximation with the method 

of the two-time Green's functions. The resulting generalization holds for 
-, temperatures other than zero. The system under consideration consists of 
N electrons which interact with phonons within the volume V; direct , 


-- interactions between electrons are not taken into account. This gystem has 
the Hamiltonian 


A= 2 aaa ae ai (p,6 et bb.) +2 Dob b q’qy (2, 1) 
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: ne 
= es 4, Fk 4, 03 


P, = Pai PyPy = 2.2.5 (2, 2) 
A,=8(V $8 (2 (9) —> 0). (2, 3) 


ay g and 5 denote the Fermi and Bose operators, respectively; k,q - the 
Ky : 
wave vectors; o - the spin variable; Ty and ae - the proper energies of the 


free electrons and phonons; +(e <1) a formal small parameter; g - a function 
-of q the form of which depends on the peculiarities of the problem. The 
electron subsystem is described by anticommutating Green's functions 
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bai p> A, «8, b_.) (er) ay, | a, »> + 
ae Lb ean # 


ac no) <6 Bg) My, eld, ey, DE, +f )ay,, ,f4 ay > vee (3,2) i 


then | the. auxiliary ayeten of functions ap F is introduced ; it 4a “defined 
the: system. of eigenfunctions of the equation . ii 


Tu. + A (o, +6_ oe » . @ Byu (3.3) 
ees Mak. ae 


Ss 


and ‘called equivalent wove equation". The functions o. are assumed as 
“In the firet approximation up to and including terms of the order 
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fk SOT 


gh cece ee, tT Lay, el dy, sack 
+ SS A(e,--é_.) Cay...) >- (3, 6) 


(oF 
(F--R"—ge20} 


lea athal 


res 
‘ 


“ta derived by outting off the infinite series contained in (3.1) (3.2). v ‘ 
In thie approximation, the electron subsystem is sepurated from the a . 
phonon system. The approximated equation for the second an third fi 
Green's functions read as : 
; ECG, Bg) te, 0] 4,0 == Tre <(Bp Bg) ane, 214, 0 b : 

oe een i " i 

HY Ay (y Hh) SHAY) te, | oF ' | 

(a om ey ! 

+e py A, <e,-+b_,) 6, +-$_.)> Kay, @ | a, ys (3, 17) ; 
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E&a,,.|4,.2= 35 ak fy, HT, Sx, 4,227" 
~ * Ay (6+ og) Katee, [dy P t 


eS Mk, KE) Kay,. 4,25 3 a (3, 20) 


ary 


; 2 
the latter taking account up to inoluding terms of the order to. M(k,yk') 
denotes the mass operator. For the mean energy, 


—_— 


Wes pv? 42 Po k A, |u ky a 428 lor ~ (va) 28 at kas f (4.8) || 


v 


2 
is found. For terms of the order of magnitude of v datas: 
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= +2)) rn, | w,.°— > 


(k, ») (9 


v2 
=e? TyA,| us, — 
(Ey) 


Stats, urs, .| ah (4, 14) 
(i, ») i 
a5 found. In W) (v) aw (0) +pv 2/2 (4.15) “i, is mean energy at v0, and v 
uw/2 is the ehnekes energy of motion of the clectrons sith mean velocity v 
and effective mass jt. In the coordinate representation, 


Wo=put-+2 5M J 4 (2) T (—iv) ¥, (x) dx 


ma} J V(x — y)p (x) p(y) dxdy, 
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“holda for W, and 


Wy = 2 5 [B(2) Pla) (0) da 


Aff YO x — y) 6 (x) 0 (y) dey, (4,26) 
ee = - - a Majeh ppm tre. Sage ee rc gl imme cag SA ~—<-- Sh sxaaigiamopiter. puis eMpad Bigs: one pay and ! 
for low vy. At non-zero temperatures, local states are only to be taken ; 
™ into acocunt where particle density is not too small or volume per a - 
© partiole is not macroscopically great. For a phonon subsystem, the i 
| . equations . 
: t Ev at(v, g) +02 | 
((E-+e(v, a) — eo P(g, ae faa aaa a | 
—* ¥44,A,o% (9, g)T (7, p) : (6, 12) / i 
(9’) = - 
iol a 
of, 1" (q; p)=£T (9; P)—35 OP): (6, 13) | 
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with wane L srenay tebe sha it 
7 r(q, p= (GB, Bp <b 1B): 
1(g P= ae (IBD — Gal) 


hold for the two first Green's funotions. Finally, the behaviour of the bs 
phonon subsystem is calculated for v=.0. In the seoond approximation of a 


(6, 11) 


the adiabatic theory, several quantities can be calculated from the / 
phonon operators. The average value of the energy operator of electron- = 
phonon interaction and the operators of the proper energy of the phonons os 
read as eee geet en Gs ree Nahe We, Sis ec in tee cea A Stree chi ree ts 
: Q? — a? a 
CHD = 2 SAP =e Sla,./" Fa,a, (e (2N,-4-1) +-2,] (7.10) - i 
: 7) 1 
and a I 
eT ee eye he ee _ - y — ae ‘et woaiauia' 0. ccke Damme - Q2 4 w® a ee Pk Ree 
HO= Yo, GPO=—F DH Dll at AND. (111) 
() (9) (59) 
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Formulas describing ferromagnetic resonance in uniaxial ferromag- 
netic materials 
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("Magyar tud., akad., Kézp. fiz. kutatg int. kéz1." 1961, v. 9, 
no. 4, 193 -°:96, III, I, Hungarian; summaries in Russian and 
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The temperature-time Green functions are used to depive formulas -- 


describing the ferromagnetic resonance absorption in uniaxial ferromagnetic ma- 
terials. Specimen shape and respective demagnetizing factors are not taken into 
account in the calculation. 


[Abstracter's note: Complete translation] 
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TITLE: The method of Green's quantum functions in the theory 


of multi-phonon transitions 


SOURCE: Akademiya nauk SSSR. Matematichesxiy institut. Trudy. 
v. 64, 1961, 267-285 


PEXT: A method is proposed for calculating the characteristic 
function of phonon transitions; the method involves the use of 
Green's quantum functions. The multi-phonon transition-probability 
is determined (to within a factor of proportionality), by the 
quantity 


J(y) = >, W,| (ont, (a) fam) |“8(B,,.- Ean hv) (3) 
(m,n) , . L- 
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where Vv denotes either the frequency of electromagnetic radiavion 
(in radiative transitions), or it equals zero (in non-radiative 
transitions); W is a weighting factor; Bain and Eon denote the to- 


tal initial and final energy of the system. Expression (3) was cal- 
culated by M. Lax (Ref. 4: The Franck-Condon principle and its 
application to crystals. Journ. Chem. Phys., 20, N 1, 1725-1760, 
1952) by means of the Fourier transform 


ca) 


Ts).= | aconer@rtay 
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By virtue of formulas.(3) - (5), one obtains 


i i 

H, t dy t -BH_ 

_ 1 ; “hi'b ona 

= | ~BH 4 Sp paige Myalae € | (6) 
Spe a 4 : 

where ths is the. matrix element of the quantum transition. If Moa 


4s a c-number (the Condon approximation), then the characteristic 
function is 


I(t) 


of I(t) = | m,,.|°SC) | (11) 


where ; 
S(t) =<U(t)>; | : i 
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u(t) = e@ 4 d (12) ; 


if Maa is a linear form: 


ho = ae a ; 
ba Mata * Saba) (16) 
p 
then the characteristic function is 
, af 
se > Fa Mag G4 (24 P2|*) + Pig igo Pa |t) + “f 


Gi p ’ Po) 
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F( It) + Nox. Gu¢ t) | (17) 
A is Py oly |) + My Soy ty |t)| : 
(where Gs Gos B, and Py are given by expressions involving b. and 


U(t)). The proposed method involves calculating (11) and (17) by 
means of Green's quantum functions. The method can be also extended 
to more complex Moa? Three temperature-time Green's functions are cca 


introduced; the first of them is 


fey By Ie, (4) 


Diy» Ty |AQ» To) 
S(+) (22) 


Card 5/8 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757710005-8" 


"APPROVED FOR RELEASE: 08/31/2001 


SEANCES PG BE ETE STENTS 


CIA-RDP86-00513R001757710005-8 


fie method of Green'S «e+ p299/D3501 


fhese functions differ from the ordinarily used functions; they 
nave no time-homogeneity. In addition to the functions (22), the 
functions 


a CPO) BOD) , 
9 (ps s[j= Ss. «) 7 
P[b,() Ua 
(1p, gal ; 3 m. 
. AO) (26) 


are introduced. Calculation of $'(t) reduces to determining the 
functions (22) and (26), followed by addition and integration. The 
functions D are sought in the form of sums of PP and A (where the 7 
new functions A satisfy a system of equations). Thus, 4 closed nn if 
nite system of equations is obtained for the Green functions. With 
small t+, the functions f and A are calculated by an approximate me- 
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thod (iteration). The obtuined approximate formulas determine I(t) 

in the Condon approximation. The spectral moments of the optical 

pands can ve exactly calculated, i.e. the formulas for the first 
moments of J(v) take into account the displacement of the oscil- 
Lators from the equilibrium position, as well as the change in 
phonon frequency during the electronic transitions. The obtained 
formulas for the moments are in agreement with the results of Ref. 
4 (Op. cit.). faking into account the change in phonon frequencies, 
leads to an increase in the half-width of the spectral curve; the 
half-width of the absorption and emission curves may differ (which 

i is not the case if the frequency effect is neglected). By setting 

: ) = 0 in Eqs. (3) and (5), one obtains the function J(0) which de- 
termines the probability of non-radiative transitions. After cal- 
culations, an approximate expression is obtained for J(0). The 

” above results are extended to more complex Mya? The formulas there- 


by obtained can be interpreted by the Fock-Hartree method. There 
are 8 references: 5 Soviet-bloc and 3 non-Soviet-bloc. The refe- 
rences to the English-language publications read as follows: Kun 
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M. Lax. The Franck-Condon principle and its application to ecry- 
stals. Journ. Chem. Phys., 20, N 1, 1752-1760, 1952; R. Kubo and 
Y. Toyozawa. Application of the method of generating function to 
radiative and non-radiative transitions of a trapped electron in 
a crystal. Progr. Theor. Phys., 13, N 2, 160-182, 1955. 


Card 8/8 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757710005-8" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757710005-8 


Sas presence nye nen oer ERG TREE KE reas eos TE ag ra Bin Me 2 


‘TYABLIKOV, S.V.; MOSKALENKO, V.A, 


Method of quantum Green functions in the theory of optical bends = 
in crystals. Dokl. AN SSSR 139 no. 4:851-854 Ag '61. (MIRA 14:7) ze 


_1. Matematicheskiy institut im. V.A. Stekova AN SSSR i Laboratoriya 
* teoreticheskoy fiziki Moldavskogo filiala AN SSSR, Predstavleno 
akademikom N.N. Bogolyubovym: 


(Potential, Theory of) (Crystal lattices) 


Sanne 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757710005-8" 


‘ Lethe q 52 eros ETE = 
a a aac egos 
eRe Re eT PTR er PER OT ea TE 


10005-8 


biel 


alee acta AMEIT Te 
” a” ; ‘s 


36092 é 
g/185/62 007 /003/c03/015 
94 21/0 ean 
AUTHORS:  - fTyablikov, S.V. and Hlauberman, A.Yu. 
TITLe: To the many-electron theory of liquid semiconcuctors 
PeXIODICAL: Ukrayins “yy fizychnyy anurnal, Vv. 7; nO. 35; 1962, 
256 - 259 
TELAT: This study is related to an article by A.fu. Hiaucer- 
nan and ©O.N. Muzyehuk, in which the theory of liquid atomic sericondcuc~ 
tors was developed by way of extending the polar model to Liquids (Her. 
iy Uwe Piayolis 20Ls Gy. 997s 1960). tn Gel=t. (Op. cit) a mcdel Nees) ey c& 
ian of quasiparticles was considered, obtained by taking the statistical | 


average of the Hamiltonian for an arbitrarily fixed configuration ot 
atoms, over all possible configurations. The Hamiltonian of the system 
can be written in the form: 


= = 1 
H Hyachgr. ss Foxe. He t He % Hint. (1) 


where the exact Hamiltonien H,__, = H_ represents the kinetic energy 
back gr. & 
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of the atoms of the liquid and the interaction vetween these 
os H + HL, represents the kinetic eneréy of the excitart. 
efsSey of interd tion of excitutions with tha atoms, ana the exe 
~interaction energy. Boot. is not simply the sua of terms, escn 
depends only on tne position o ing put the sum of con 
terms, depending on the position of several atoms. The notations 


~ 


Qe 
“int. 


c—3 


are introduced, where eS denctes taking the averag 


variables. With the further notations 


H « H +44 
fo) e 


+ E_ = Hes 
& e & 


int. 
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atoms of the liquid, in the form: 


He H +H.+V, =H + Vy. 
e g i ° i 
2 a denuke , 
Vv, and higher order, one obtains: 


By neglecting the terms of order 


Qe -PH, 7 (12) 


: -3H 
Sp fe ‘ t 
(g) 
n the same approximation, it is possible to replace EH by the averaged 


when calculating the mean values of quantities, whose 
Analogously, @n appro- 


= 


Haniltonian Ros 
perators act only on the excitation variables. 
&é for Green's function; this equation econtains 


L'vivs'kyy derzhuniversytet im. Iv. Franka (L'iviv 


ASSOCIATION: 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757710005-8" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757710005-8 


te se SAtd ATS See BS a ESL SR ee SE a EE nr Rane Eat Bed EOE BEY cat 


8/185/62/007/C03/C02 /075 
To the many-electron theory ... 2299/3301 


State University im. Iv. Franko) 


SUBMITTED: June 8, 1961 


et al 


Card 4/& 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757710005-8" 


i P 


ea Lets 


PROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757710005-8 
eiastietaeS ree ee SP ES EK eese 


beurre hae eo 


TBH eS RS 


TYABLIKOV, C.V.; SHIKLOSH, T. [Siklos, Tr] 


Resonance formas for uniaxial ferromagnetic substances. Acta ph 
Hung 14 no.43331-334 '62. a 


1, Matematicheskiy institut im. V.A. Steklova A.N. SSSP, Moskva . 
SSSR (for Tyablikov), 2, TSentral'nyy institut fizicheskikh issledovaniy 
Budapeght. = : : 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757710005-8" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86- 00513R001757710005- ad 


AGES NTS SORTER PACERS BA cies 


5/020/62/144/062/007/028 
“e as 3104/3102 


THAT OES: : M+ bli Vv Q VY Fa Vs Ic a4 Vv W 
Wad . fe LAOV, Se dey anad 12. covle ’ ¥ e O8 
Ue eee i e€ NY 
rod kad me hod 
Pb asa A eneralization of the spin wave re u 
eons bd oy R = . 1 96 035-3 G 
mmaODLos i Akader siya nauk S388 ° Doklady 2 e 44 9 no ? ? > 
rie wie V 1 2 2 GC 


: aa Pony 
-re spin system of an isotropic ferromagnevsc 
i anong closest neighbors only, it taxes | 
Vy 


ard 2 
¥¢ = — pod, Sp — 1D) ST St. 5, 
rt) (F.8) 
a : ry linking a 
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The Hamiltonian is 
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Primakoff (Phys. Rev. 56, 1095 


trancformed according to @. Holstein, H. 
(1946)) and reduced to 


9 = A+ D>, Exahan + 
(&) 


sett Bath hha [Ot 2111) + 
(Ay ky ky LA) 


+a Ot ted | Qi Ab Anan, + +e oS 2 = (i+ bat Bg — Ry hy bax “ 


x (Ys, + Tn ree ae ay ak Gk 2% Bk, 


Here, 
A=—pHN + 2129N, Ex= pH + 2128 (1—%,), 
, = 0, 
Gee, A(x) = { xP 0, 


(2 @ 
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in whieh MN and 2 are the nunver of lattice points and of neighbors, 
FeSyuctively, 4 mathod due to S. Y. Tyablikov (Uxr. maven. zhurn., 77, 
257 (1959)) 28 avolied in order te ootuin perturbation-theoretical 
solutions of oquations for Green! § two-tine temperature functions. Tae 7 
solutions are used to celculate energy and attenuation of the spin Vy 
Waves. 
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, TEXT: Bloch's spin’ wave theory (Z» Phys. 61, 206, es was first ae 

. generalized by Dyson (Phya. Rev., 102, 1217, 1230, 1956), then applied by 

" Opechocosky (Physica, 25) 476, 1960) and Oguohi (Phys. Rev. 1175 117% 1960). 
The authors here present a generalization obtained by applying perturbation- re 
theoretical methods to the advanced and retarded Green functions for ‘ 
studying magnetization and the spin-wave energy spectrum at finite 1 
‘temperatures. The problem is reduced to finding the energy spectrum for 
Dyson's Hamiltonian of ideal spin waves and QOguchi's Hamiltonian: For 
spin-wave energy (ey) and attenuation a) jin second approximation with 
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| Te Zexp (722)[1 — exp(—ip8)][1-— exp (ia8)}; (3), - 

i 8 . .. . er 
and f= {(x) is a’Rieman function.‘ The resulting expression for the J 
temperature dependence of magnetization ig analoguous to that of Dyson, .-_. ;: 


’ In second approximation Dyson's and Oguchi'g Hamiltonians lead to the 
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